Assignment of the binding site for tissue plasminogen activator on human fibronectin.
The tissue-type plasminogen activator (t-PA) has been found to bind reversibly to human fibronectin (Fn). To locate the binding site on Fn for t-PA, the Fn was degraded with N-tosyl-L-phenylalanyl chloromethyl ketone-treated trypsin, and the resulting fragments were monitored by the enzyme-linked immunosorbent assay method for t-PA binding activities. A 20-kDa fragment with t-PA binding activity was identified, separated, and purified. It was subjected to further degradation with Staphylococcus aureus proteinase V8. An active 10-kDa fragment was finally purified by reverse-phase high pressure liquid chromatography on a C3 column. The dissociation constants of the binding of Fn and the 10-kDa fragment to t-PA were estimated by Scatchard plot to be 1.13 x 10(-8) and 2.08 x 10(-8) M, respectively. The 10-kDa fragment was sequenced and proved to be located at the 8-9th domains of type I homology of Fn. Based on the structural analysis of the 8-9th domains, a heptadecapeptide corresponding to the sequence Thr535-Glyl551 of Fn, which resided at the large disulfide loop of domain (I-9), was designed and synthesized. Both the 10-kDa fragment and the synthetic peptide could competitively inhibit the binding of Fn to t-PA. The synthetic peptide showed about one-tenth of the binding activity of Fn to t-PA with a dissociation constant of 1.35 x 10(-7) M and was proved to be the binding region of Fn for t-PA. In addition, like the intact Fn, both the 10-kDa fragment and the synthetic peptide could remarkably enhance the amidolytic activity of t-PA in a dose-dependent manner, as shown by using S-2288 as a chromogenic substrate.